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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the destruction 
of the recording information of a perpendicular recording 
medium caused by residual magnetization by stably 
controlling the residual magnetization of a recording 
magnetic pole in a perpendicular magnetic recording 
head for narrow track recording. 

SOLUTION: This perpendicular magnetic recording head 
for recording information in the perpendicular magnetic 
recording medium is provided with a recording magnetic 
pole for recording the information in the perpendicular 
magnetic recording medium, a conductor disposed near 
the recording magnetic pole to excite the same, and a 
return yoke disposed at a specified space from the 
recording magnetic pole. The recording magnetic pole is 
not directly connected to the return yoke, and the pole 
length of the recording magnetic pole is shorter than the 
length of the conductor in a direction opposite to the 
medium. 
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(2) 



!&m 2001-291212 



[tttFIHftOttB] 
SEfl&SlES^S' Kfc*3^T, 

flfrEE»««rt s tfrE ] J *-yB-? t mw^^-r^o 
WEE»««^*-^^fltrE*«*wa»»iftffi*rt 
0>ft S J: 9 fcfi^ £ <k £#f» t5iK»*Eft^ y 
K. 

[!f*x5 2] flrEE«««fcjfi«LTE«£n*tfjE 
n, WE««ffl-ifftixsa««i«a5**:«[ 

^rlmax, flffE*«*0 h 9 ^ ^jfetT^ftCOft* S:D 
c, WEW«ffoa*»lftBD*-*IOftS«:Lc, 1WE2* 
«*i:SfrEE«««i:OMoEBHI*:R, WIEIE»8tt^ 

Hk > % arctan 



Hk<NXlmax/2 (Dc + Lc + 2R) 
S:«fii-6 £ <t *#» £ 1- 5Sf #* 1 EttO&aDKftE 

Ko 

[W**3] fflEHMtflett:. fifrE«E*»Ifilffi*r&I«-*5 
v^T, WEE«»«^E«tt«J:!9fc*iSbfcfitllfcE 
■ Snr^sr ^*»J»i:-r5I»**iXJi2E«ofi 

k««e»^ y Ko 

[M3ft«4] iffiEEftl8«l±, «trEE«««^e«BS 

r. t t -r 6 i 7!?m 3 E*^*a:««E»-^ 

StFEE«««oftfP«*o*:*S«c:B, 

[ft2] 



E»«*fc:» LT flf«©E*tfi4 5 Siff«ftE«- y 
Kir, WESB««E^fftw»U-CWEfii:««tE» 

««E«JS«-Cfco-C, 

8fTEftCIB«Efttt#»:. E»*ift«^ff*,«<7v> 
4<tt>liS:tU flrEfiffi8»E»^y K^, ftfjfE 
fiit»«E»aff^««<oE«tff*5E«»«^, Sfr 
EE»i«fcaE«ltElSftio»EEMttB* 
-f-?>3f«W:^ lWEE»«W*w»UTBf«olWI»^"CE 

k*wmbir% ga««cE»i?£««o 

l!S*^7] ffiEE»*«lwifi«LTEESft5flfE 

/ 

Hk > 8 arctan 



*l«f£<733&S:N, WE*«*l-SIEti^lili»ftaw**1il[ 
£rlmax, 8trE»«*^ ^*ff*lP]Oft S S:D 

c WEtWftfr^afrWfftffi^lft^ftSSrLc, WE* 
■ffiWEEftaifi^oRlogeHISrR, WEEft8«w 

rfflSEit**, ft^H«A 

Hk<NXlmax/2 (Dc + Lc + 2R) 

r t t 1- 5 m^m 6 Ett^SisatftEft 

^X, AtrEEfttttt^EfEffiAJ: 9 fc»iftUfcffi*fc:E 
■ SftT^aci:«r*Mfti:-*-*BI**6X«7E«oa 
KBftEftKll. 

M^t^Hk, E»h?y^*i«:Tw, aK-zu 
ftSrLp, J1l££Dp t Ufc4#, 
[ft2] 




W#ai 0] jWE3E##»tt, SfrES*»«E»itt 
^w«f«E»»fP«F*w*5^r, SJEESKffiiSJEI 
iS««E««(to«:«ttaiT%« 4 ^EMtrWEEftBI 



*if 6 7b^ 9 Ett^SKIttAEftSCo 
[«Bw»lll4IllW] 

[ 0 0 0 1 J 

B«EftKK^H^«. 

[0 0 0 2] 



(3) 
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xif, 1-11071 7-§-^$8T"i4. mmm<D 

-So 

[000 3] 

^B»««©»«td«a*»lRjffi*^ («E*»fpjffi (AB 

mm&&£itt-m&zm^x^% 0 r<z>fcft, mmm 
¥<owmmm<D^ v ? v ^w^tt^o^ warn 

H^itt^oTV^o 

[0 0 0 5] *«W"Ctt, E®*K<£>i6flg£ft: 

[0 0 0 6] 

«c»LTBf3fe^BBI«--Cie«*ft-5 !/ *-V3-^ 4 
Sr^TU WEE*W«* s «frEy*->'3--^i:ie*e'& 

^rB.offiEE»»«w^-^ft*smE»m»^ia*» 



[0 0 0 7] $fc, **W<o»K«*E»S4SS«»4, 
Bt«E««t*K»U"ClWrE«K«*E»^y K«tfMb£ 

ft^3e»i-6$»¥«4fe*iit-5aii:««E»«itT 

&oT, WESit»ftE»«Eflc«, E»»ttt«tt*iT 
hm<D'pt£< Hii^l, WE«it»*E«~y K 
WES*««Efta»l-ttf*^E»S:ff4 9Eft« 

stjEE»«ffi^iaauria«snaos(iEESK 

HSrfi&BH- 5*ISf*:^ JlfJEEft««K»LTB?j£<DlW 
^K:TffiB£*t5y ^-^3-^4£*U MEE®» 
»«ttEJ#-^3^i K«IS-fr*rfl.omEE»« 
«0*-/i^^WE»tl*^«S*»l«Qffi^lSlO* S X «9 

[000 8] «t 5 , ^Eftf$0Efttt«<s9St 

«fc 5 ^ftBS# S: JUffil^ItB-e* 5 ft 
ft, »ft«»o»»^J:*SE«fttE*a#a>«»S:K 
Jhi-srtds^tB-efc5o *ft» ^E^^bE&P#l: 
*5V^T«fKE«B^J: 9E»««±flf^lKftofflE»»jRjffi 

^e»sk & nm-r a t a* *r«g-c *> s o 

[0 0 0 9] 

[0010] mil-, #»9!©fiE»ftE«*^2/ K-efo 
[0011] @lM12(i^t¥8ffi^s/ Kf*, S« 

i o±^ %m&fo(Dy i i , m&m i 

E»«*l 5*s«*«ttSixT^S 0 fc*5, ilTH 
BgS^l 3a>H»SB-efcS 1 3 a t 1 3 btt, H^-fr^ 
a, 1 3 b(3Efttttt l 5coaaSr^9ftft^S*^ISSfE 

1 3 oaflcitiflaffi^O** L c J: 9 tfii^ 

[0012] e®^®i y ^-^3-^ i i^m.m 
1 3 <7>a»:*rsi[B*i*i^ft nc^n 



l 5©^ftLpt««i:fi<t«wiSrRf , 

[0 0 13] ifc, K<©«flRfc L-Cli, Si 

[0014J m 3 &t*0 4 t*-f-*SB«^ s> Kii, EI 1 
&VBl2^*i-*«*i^y KteSLT, 1 3 

£ tests 1 Acomimmmi e 1 7*311- 

BlWB2©*jB«^y KtRICifiltlco^ttt, PI 
a^^ttl^o dU (3 3-Ct*, Ifelll 2, 
14, 1 6<7>EI^«:«I&L-CV*S 0 H4tt, El 3 

&s 0 ft&\ r^ig3xo { 04ir^$ns¥«ffi^$/ k 
[0 0 15] Sfc, 0 5M0 6i:*t*8«^yK 

Baixtwa2^*-f*««^y Kiw»u"c, e»« 

Lfc«£5c£*LTl>So 815X1/81 6 *^*3V^T, Si 

4, 18(DH*S:«IIUV^ 0 ffK 
ilfti9«tWlSr WKHMIfri 
3 fc*^Jft»«»E I £ttafc*ift-C*>* 0 8 6tt, H5I: 

K-Cfi, ft!RWm# 13, 19*. Wtt^y K 

3, 1 9\zM\^\ir^mw.m^ t umm»t(Dmm^mi'X 

£>So 

[0 0 16] fcja, H5at/H6lc^i-*(8«-^y KT* 
tt, E»a«WW«lw 1 tki"o»Mt*«*SrafittUTE 
■ UTV^S^ r(0W*B^E«-rs»K*«*ott*tt 

[0 0 17] *fc, BOTtltfrJWtt^y Kott*» 

i«offi*»e>Wifc<ajiteEiti-6*j*r4, us, 



2001-291212 
i^y KlcBbf, Hl75£H4tw*i"*««-^^ Ktr 

(or*'*? SJt *«*{::;*:*< L4ir^#fti«6l:o 

# mi 4*H1 5fc*1-J: 5 4«*S!^»iSS: 

K-Cli, 7*^ h 

#<4s. mi 4^zfr%\mm\<nnm&mm^> 

So 

[0 0 18] w^oj: 5**jfi<^*&, IBfttttt7 i<ot$ 
-A-* L p < ft 9 , fibtt^^m^ 7 2 iCM« 

«»*PPADL-C^ftV^"Ct, f5»«ffi7 1T-*±, ^ 

w<4oxu9o BBftiBtf7 1 \z%>\<^xfmm\Lfr 

<7?E«**^«*StiT Life 9 0 
[0 0 19] Hi 5»c**nSH:ttWI2wSMIS*«tt— 

ffl^«^8 2S:R|^ttS^tt«B-ey ^V3^ 8 3 
4:K«»^Ufc«SS:*U-CV^o fE£t$£ffi 8 1 cogc 9 
5i*<DffiB8 4S:jfe4Hlci£^tffl#5t, EfiHB*8 1 
<7>R 9 iZ^feS 8 4 offislffi £ SiteftEftttftoXfr ^ 
£ <D«EflsJB id J: 9 > EftWw«K«« b?y?m 

flfflHB8 lwRDii*tti8 4^ffi^ibfili-tv *h 
[0 0 2 0] ^n^jtKWl&U ? 2^Ppmfe<^^<i±, 

^JKtttwfBo fc*-/u* l p ^r6] ^ ft # j^-tv > ^ t *«*o 

bt^TV^So 

[0 0 2 1 ] Z(DT*s<? hJtlwjSCfcWkSJUft^* 
fkCo^T, ft{:^P^t^ 0 ft«tt«Wlor^-^^ Hit 
**<t**fci#a>«Ktt*<D«ftfc*i-fc*^ % 0 7 

So 

[0 0 2 2] H7I4, OT^tf, A^^p/f/ji^iRIft 
^CWii^UTV^So 



(5) 
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[0 0 2 3] ESBfcffif*, m\\L^^W5^\ (Ht-*3 

hJt*4 : 1 £ LfclB»««-Ctt, 
»««ft^»ofc4fc!»-efc, E»»«Ojfctt#|6]B5#|fi] 

Ktt«BS:#-r6E»»«-e*>*vtf, #Eft»fc:. iKjfSE 
[0 0 2 4] H8li, T*-<^ hJt?^6 : 1 ^>*^^ffl 

£\ #EftWfc-t<0»A«#K J: 9 Sifi8*Eftttf*<0 
Eft « ^r*^-r S i v ^ 5 ^TtBtt tt«6^ i % *. b ft 5 • 
[0 0 2 5] B9li, T*-<^ hJt^>2 0 : 1 tf>»JBSS: 

ffl^fcEft»«^fcNtsae«^«E««s**s;»«3 

/Tlti^o H9-e*Sti-CV^J:5^, EftB£«£<E>JK 

£5o r<D«»«>fto«EttllBS:«rofcEft««-Cli, 
^ ± 9««E««e*^E»«f*Sr«*L-C L£ 5 d t 

[0026] z<d£?\z, ^mmm<Dmmmm<D^mm 

<fc^J;SfiiE«ftE»a*OE«i»«^««fc»WJ-r5 
[0 0 2 7 ] B7Xtfia8 0»K*flJ^fcE«« 

[0 0 2 8] HlOlt i7i:.Ttr^^^ KJtTJU : 

Ifttw^Lfcfc#0>«E4fcl««r«*tttc*L-CV^ o EH 

/ 

lid - 8 arctan 



fcEft««K*t ltW^IMfS]ffl*fS]i:^D Lfc t 

[0 0 2 9] Hil OK^SftS J: 9f-, T*s<? btttf 
4 : io»K*fflv^fcEft«*'Ctt, «*|S|i:8<fc^fii 
^TV*a«EB5«a***^fc:ft, «»S:Pp*DLfci:#^ 

*rSfc»*filc«>fMS|R]V^-cv^5«Effia[35S/hS < fc5 

[0 0 3 0] :tii:»lt, Eli o^)7^^ hJt^ 
6 : lc9»fltSrfflv>fcEft««Tf±, a#3f^B*|Sf|fc 
«ftd*flV*T^6*EK«#:*:* < *o"C*5 9 , ^tvic 
»L-C«*|BI^«<t:*S|6IV^-CV^5«Effia^ 1 b £t>£'> 

©»ffi^ii#»i*(]aB*«i^i aflsiae-r a - i k j: a?* 

fc, K#JJ|filB*|pl i liJfi#lRli:8ft*(fin, ^1 

5«EBB«^/hs < K% tmzmfcttfamjjfa t rnxfa 
[oo3i] -hrk:, flsa&ft j: 9 ta^kiEiteo^^iB 

hit 4 : !<7>?»J»SrfflV>fcEft««0*^, (U 72^12 
i icor^-<^ hit 6 : i<&*M&ffl^fcE«««J:0 
fc, «ffl«X<75«flE»tn5E»«ffil-iiUfc«5fiS: 

[0032] sk, i«jajfiT©«*Eft^arLfcEft« 

W:iotti45^ H7^J:5*»iSft«Ett*i: 
l-afcfcKJi, EftK«^«*fi^oJl*tt«iKo*:* 
^Hk^, E»»«Sr— «^**ia»r»ftUfifP*-frfc 
t#«<75E»««^«rt»J^D5#a*Hd ±9 ^ 
^S^ttiftntffti^ Eft«rtS#ig7<a £ 9d&ffB* 

[0 0 3 3] 

[mi] 



[0 0 3 4] r ^"C\ El 



[0 0 3 5] fct, Efttttt^A^ttttHLH k 



(6) 
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l\ (5fc2) 
[0 0 3 61 



[»2] 



Hk > 8 arctan 



+ 7W 2 + I/? 



[0037] mmmmtmmMmwt(Dmi) act-, 
[oo3 8] h 1 75^0 6 {z7jk-r^m<ommm^y k 

Ti4, K»«ffii 5^H-ya-ni 

MWIfti Sfciot, EMBtti 5 
ft»dfe***fc*K, 3£EftMIl 5i 

[0 0 3 9] ^ ~ t\ l 3 \zmwtM I a s «E 

«*i 3 wai»««iE i *tipi (*a*reii:iaic) 
»r®co^(Dfi mmmmvf 1 3 ^^^^s^ 

m r £»ft-r £ , twwwt* 1 3 a> e>iE« r stt Btn^fit 

(*3) 

H= 1/2 (Lc+Dc + 2r) 

WftSWc^ISSiKffil 5£>E® h7y^8Twi5 fc 
+j»ivfc*, KKWtfrl 3*»?>Bi8Sft5K#Hfe 

l^ot, »$l#S{£l 3£Efttt«l S^SgBf^ 

raaxit iS4T^$^<f^^ 0 
(*4) 

Hma x= I ma x/2 (Lc+Dc+2R) 
£oT\ 5lwJo^.S«#«:3S<-rSfc«)tw 
14, 3 5 <hcoEgpiR£:M<1- 

mmmmi 5<D±mcMLxM7Lzz ktf&w 

■CfcSfcft, »«*«flei 3&E»««l 5^(DSEBSR 
(*5) 



Hk<Imax/2 (Lc+Dc + 2R) 

K±tt, EftlBttl 5lwiS»EBi-6«»l*«*l 3^ 

lB<z>»-&-e*4*^ m 3, 4 5 

aff»EB-rS3»ffll»«*^t!t**N (N>1) k U $ 
(*6) 

Hk<NXlmax/2 (Lc+Dc + 2R) 

*WttSr*-T«rt4:ftO, K«»TO««Eftfc:iiL 
BBS— > Kft«v^fcaflt«ftEB«BlJ:ov^-c»Wi- 

3. 

[0040)112 K#*W<aSH««E««B<0«« 
i^ltv^o HI 1 2\Z7sk£ix& £ #38W<z>S 
HOiftEftSSfltt. ±B©lllPUfefi»»±©I#2 5 
k. ttft<7>jfoDfc«fc vmt£2 5fcjfcUJt*Sn5»#<0 
±4BBB PtBSitSBSL^^y^-fcitU 
l^o Sft25rtlr(4. HBaEiKft:2 1, ^COS 
i£ttftEftft#2 l «:3tl«*3J:Viate*ii:SKili*afc 
LT(DXt: 6 >'KvU^-^2 0, iIISSlI*2lC 
#bT««^E«aof?¥4«:tT4 5**^sx K2 2, 
ft^y K2 2 S:it«^»ttL^^'<>->3 ^Sr*La 
og^^ K2 2 frSKttiKEfkttlfr 2 lir^ur^ib 
Sfttc3t»i"6^y Kr^fn-? 2 3, ^yKr^ 
f-aJt— *2 3«rlHHgaSE^3t«ff 4®tel*2 7, me 
tt2 7^U^7 KT^^^^i-^2 3S:0»*3«ta ? 

sg2 4^M$nn^ 0 

[0 0 4 1] BlSttt, *»W^fiita«E» 



(7) 
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36«w»«^y K2 2coit^HSr^:UT^o H 1 3 l-*5 
i^T, BMS^y K2 2 JiEftW 3 0iB4«4 0 £W 
UP5o EW3 0l:*8W^#ii^y 

KSrffl^Tiot?, r<^IE^ffl5 3 Oil, Eftfi&K 1 5 , 

V^5 0 EftA3 0tt, ff£Sl5 4 0 ^Wfi*^ ^5 

o ^a*a*nr*5 0 , :<7)gi^7^^5 0^SjS 

1 1#\ ««IE»«*6 0*ffi^»bT5ff«»lSlb-CV> 

*6 1 , ir^y^K CoZrNb4if 

S:fflV^«C«tt«iTfeJl6 2. CoCr^l CoP 

t*-&A4if*fflv^fcaKErRi«*e»i6 3, 
^Kfti?fc±s«»Ji6 4, Attn 6 5*sj«^aJi*n 
-ci^ 0 ^tt*fi**>jB 6 2 , mmzmmmmm e 3 

[0 0 4 3] n n ~C\ m^^- V Y 2 2 (DfflgtM 30 tM 

%mmmw>§ 0 t<Dm^mtLmmm^^x, m%mm 

[0 0 44] ffiftEftttft 6 0^<Z5»W*tiT*E»&^ 
*Ei:-t-5*ft=fcU-Ctt, Efi«tfl 5 fe«»E 

^£S, fSSWffil 5 t V -?~>-b>-? 1 lM^filEBSS: 

attEft«ftia««6 3tsa:*fitwiiiaLtt« 

f£»fi-fbJi6 2^rS*L-C!; *~>-3-? 1 l^£jH5 

r. <^ 1 4 9 , &mm%wMJj&£ u-c*«4«*^»n 

LSl\ tt«<4«T*>*6 2-tt«^»if«IEix4<ft 
y K2 2<75ffiftSl5 3 0t«^ffiftffi*6 

[0 0 4 5] :o<t9(:, Eflcttttl 5<D3teJBrt>P>1fc« 
tt^jT*>Jl6 2 4TO8«^^— >y ^EftiB* l 

5 1 d i im<ntmD£*)m.< vtz&mm 

{$\zXy flMME*«:ff4 5ri:fcJ:9, 

[0 0 4 6] 



Si^sRfc-TS #E«W*a>fcE*NMzisv*T« 
[12] **W^3ll(S?Kl»^«fcS*««^y K^Ufffi 

[B3i *mw<Dnmj&m\mfrzmm&mfczm%t& 

[H4] *«W<7?||*»»^«fc5»iR*«ft:S:«»tSc 
[B5] **M^IIJfe»«^«fc5*JBt#«**E»« 
[D6] *«W^HJ6»l»Jc«*?-5*«*«*S:E»« 
[El 7] hlt^4 : 1 <75Jg!R(7>E««lB^«K 

lis] t*-<? hjt^6 : i <Dmvt<ommMM<nmK 

[0 9] T*^* hJttf*2 0 : 1^©E»»S©« 
[010] T*s<?btt&4 : 1 W»«t^Eft««i=i3 

[mil] r*^Mt^6 : i ^M^ia&ifiiifc 
[mi 2] **w<7)3ii6»»^«fc5sa:K«tEftasit 

[013] **M<^l8Jfi»JB^«fo«Sii:K«E«3S« 
oiBl^y KiSiE««E»«Cff^^*a*«5i«l 

3g0o 

[015] jfcttffl 2 OfCXa^WKWC^!/ KCQ«EB&«I 
it0o 

[«F*©RW] 
1 0-X« 

l l ••■ V Z — i/b — ? 

12, i4, i6, i S'-mum 

13, 17, 1 9 
1 5---fBS«S 



f 
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-mm 




2 1 • 
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•••iff 


6 5- 
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7 1 , 
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3 0- 




7 3, 
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[Hi] [02] [09] 




